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ROTORCRAFT AIRWORTHINESS; NORMAL CATEGORY 

MISCELLANEOUS AMENIMENTSRESULTING FROM THE 
1956 ANNUAL AIRWORTHINESS REVIEW 

There are contained herein amendments stemming from the 1956 Annual Airworthiness Review. 

The current ly e f f e c t i v e prov i s ions governing the design loading conditions f o r landing gears 
are app l i cab le p r i n c i p a l l y t o landing gears having two wheels a f t and one or two wheels forward . 
In v iew of the development of t a i l - w h e e l and skid type gears , i t i s necessary to incorporate in to 
the regula t ions appropriate design c r i t e r i a which are s p e c i f i c a l l y app l i cab le to such g e a r s . 
These c r i t e r i a are set forth i n new § 6,2ti6 f o r t a i l - w h e e l gears and in new § 6.2U7 f o r skid g e a r s . 

There are a l s o included here in several changes of a minor nature . 

Interested persons have been a f forded an opportunity to p a r t i c i p a t e i n the making of th is 
amendment (21 F . R . 9217), and due considerat ion has been g iven to a l l r e l evant matter presented. 

In considerat ion of the foregoing the C i v i l Aeronautics Board hereby amends Part 6 of the 
C i v i l A i r Regulations (lk CFR Part 6, as amended) e f f e c t i v e August 12, 1957. 

1. By amending the note under § 6.237 ( a ) by inser t ing a new d e f i n i t i o n between the d e f i n i ­
t ions "W Z WJJm and n h" to read as f o l l o w s : "W = W T f o r t a i l - w h e e l uni t s (pounds); ( l ) equal to 
the s ta t i c weight on the t a i l - w h e e l with the r o t o r c r a f t r e s t i n g on a l l wheels; (2) equal to the 
v e r t i c a l component of the ground r e a c t i o n which vould occur a t the t a i l - w h e e l assuming the mass 
of the r o t o r c r a f t ac t ing a t the center of g r a v i t y and exert ing a f o r c e of l g downward with the 
r o t o r c r a f t i n the maximum nose-up a t t i tude considered i n the nose-up landing condi t ions . (See 
§ 6.2b,6 ( c ) . ) » 

2, By adding a new § 6.2l|6 to read as f o l l o w s : 

6.2U6 Ta i l -whee l type landing gear ground loading condit ions . The s tructure of a r o t o r c r a f t 
equipped with landing gears arranged such that two wheels are located forward and one wheel i s 
located a f t of the -center of g r a v i t y s h a l l be assumed t o be subjected to the loading conditions In 
accordance with paragraphs ( a ) through ( h ) of th i s sect ion: 

( a ) Level landing on forward gear only . The r o t o r c r a f t s h a l l be assumed to be in the 
l e v e l landing at t i tude with only the forward wheels contacting the ground. 

(1) V e r t i c a l loads s h a l l be appl ied i n accordance with the prov i s ions of § 6.230, 
(2) The v e r t i c a l loads s p e c i f i e d in subparagraph ( l ) of th is paragraph s h a l l be 

'combined with a drag load at each wheel ax le of not l e s s than 25 percent of the respect ive 
v e r t i c a l l o a d . 

(3) In the conditions of subparagraphs ( l ) and (2) of th i s paragraph, unbalanced 
pi tching moments s h a l l be assumed r e s i s t e d by angular i n e r t i a f o r c e s . 

( b ) Level landing; a l l wheels contacting simultaneously. The r o t o r c r a f t s h a l l be 
assumed to be in the l e v e l landing at t i tude with a l l wheels contacting the ground simultaneously. 

(1) V e r t i c a l loads s h a l l be appl ied in accordance with the prov i s ions of § 6.230. 
(2) The v e r t i c a l loads spec i f i ed i n subparagraph ( l ) of th i s paragraph s h a l l be 

combined with a drag l oad at each wheel ax le of not l e s s than 25 percent of the respect ive v e r t i c a l 
l o a d . Unbalanced pi tching moments s h a l l be assumed r e s i s t e d by angular i n e r t i a f o r c e s . 
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( c ) Nose-up landing; condition. The rotorcraf t shall be assumed to contact the ground 
on the rear wheel only at the maximum nose-up attitude to be expected under a l l operational land­
ing conditions including landings in autorotation. The conditions of this paragraph need not be 
applied i f i t can be demonstrated that the probabi l i ty of landing with i n i t i a l contact on the 
rear -wheel i s extremely remote. In determining the applicable ground loads, i t shall be acceptable 
to use a rational method to account for the distance between the direct ion of the rear wheel 
ground reactions and the rotorcraf t e . g . 

(1) Ver t ica l loads shall be applied in accordance with the provisions of § 6.?30. 
(2) The v e r t i c a l loads specif ied in subparagraph ( l ) of this paragraph shall be 

combined with a drag load at the wheel axle of not less than 25 percent of the v e r t i c a l load. 

(d ) One-wheel landing condition. The rotorcraft shall be assumed in the l e v e l atti tude 
to contact the ground on one of the wheels located forward of the e .g . The v e r t i c a l load shall be 
the same as that obtained on the one side in the condition specif ied in paragraph ( a ) ( l ) of th is 
section* Unbalanced sioments shall be assumed resis ted by angular iner t ia fo rces . 

( e ) Side load landing condition. The rotorcraf t shall be assumed in the landing a t t i ­
tudes of paragraphs ( a ) and (b) of this sect ion. Side loa-ds in combination with one-half the 
maximum ve r t i ca l ground reactions obtained in the landing conditions of paragraphs ( a ) ( l ) and 
( b ) ( l ) of this section shall be applied at each wheel. The magnitude of the side loads on the 
forward wheels in each case shall be 0.8 of the v e r t i c a l reaction (on one s ide ) acting inward 
and 0.6 of the v e r t i c a l reaction (on the other s ide) acting outward. The magnitude of the side 
load on the rear wheel shall be ecual to 0.8 of the v e r t i c a l reaction. These loads shall be 
applied at the ground contact point , unless the landing gear is of the fu l l - sv ive l i ng type in 
which case the loads shall be applied at the center of the ax le . When a lock, steering device, 
or shiirory damper i s provided, the swiveled wheel shall also be assumed t o be in the t r a i l ing 
posi t ion with the side load acting at the ground contact poin t . 

( f ) Braked r o l l condition. The rotorcraf t attitudes shall be assumed to be the same 
as those prescribed in paragraphs ( a ) and ( b ) of this section with the shock absorbers deflected 
to their s ta t ic posi t ion. The l imi t v e r t i c a l load shall be based upon a load factor of 1.33. A 
drag load equal to the v e r t i c a l load multiplied by a coef f ic ien t of f r i c t ion of O.S shall be 
applied at the ground contact point of each wheel equipped with brakes, except that the drag load 
need not exceed the maximum value based on l imit ing brake torque. 

( g ) Hear wheel turning condition. The rotorcraf t shall be assumed to be in the s ta t ic 
ground attitude with the shock absorbers and t i r e s deflected to the i r s tat ic pos i t ion . A v e r t i c a l 
ground reaction equal to the s ta t ic load on the rear wheel in combination with a side component of 
equal magnitude shal l be assumed. 'When a swivel i s provided, the rear wheel shal l be assumed to 
be 3wiveled 90 degrees to the rotorcraft longitudinal axis with the resultant load passing through 
the ax le . When a lock, steering device, or shimmy clamper Is provided, the rear wheel shall also be 
assumed t o be in the t r a i l i ng posi t ion with the side load acting at the ground contact poin t . 

( h ) Taxying condition. The rotorcraft and i t s landing gear shal l be designed for loads 
which occur when the rotorcraf t i s taxied over the roughest ground which i t i s reasonable to expect 
in normal operation. 

3. By adding a new § 6.2U7 to read as fo l lows: 

6,2h7 Skid .gear ground loading condition. The structure of a rotorcraft equipped with skid 
type landing gear shall be assumed to be subjected to the loading conditions in accordance with 
paragraphs ( a ; through (d ) of this section. 

( a ) The design weight, center of g rav i ty , and load factor shall be in accordance with 
the provisions of § 6.230. Structural y ie lding of the e las t ic spring member under the l imi t load­
ing conditions shall be acceptable. The design ultimate loads considered for the e l a s t i c spring 
member need not oxcead those obtained in a drop test of the skid gear frow a drop height equal ' to 
1.? tiines that specified in § 6.237 ( a ) . 

( b ) The ground loads resulting from the landing conditions specif ied in paragraph ( e ) 
of th is section shal l be applied to the skid gear in i t s most c r i t i c a l l y deflected posi t ion for 
the particular landing condition being considered and a rational distr ibution of the ground 
reactions along the skid tube bottom shall be made. 
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( c ) The fo l lowing landing conditions s h a l l be considered: 

(1) Level landing; v e r t i c a l r eac t ions . The r o t o r c r a f t s h a l l be assumed to contact 
the ground along the bottom of both s k i d s . V e r t i c a l ground react ions s h a l l be appl ied in accord­
ance with the provis ions of paragraphs ( a ) and ( b ) of th i s sec t ion . 

( 2 ) Level landing with drag . The r o t o r c r a f t s h a l l be assumed to contact the ground 
along the bottom of both skids with v e r t i c a l ground react ions in combination with a hor izonta l drag 
react ion equal to 50 percent of the v e r t i c a l react ion appl ied at the ground. The resu l tant ground 
load s h a l l be equal to the v e r t i c a l load spec i f i ed in subparagraph ( l ) of th is paragraph and s h a l l 
be d irected through the center of grav i ty of the r o t o r c r a f t . 

(3) Level landing with side l o a d . The r o t o r c r a f t s h a l l be assumed to contact the 
ground along the bottom of both skids with v e r t i c a l ground react ions in combination with a h o r i ­
zontal s ide react ion equal to 25 percent of the v e r t i c a l ground r e a c t i o n . The v e r t i c a l ground 
react ion s h a l l be equal to the v e r t i c a l load spec i f i ed in subparagraph ( l ) of t h i s paragraph and 
s h a l l be equal ly div ided between the two s k i d s . The t o t a l s ide load s h a l l be app l i ed along the 
length of one skid only . Unbalanced moments s h a l l be assumed r e s i s t e d by angular i n e r t i a f o r c e s . 
Both the inward and outwar.1 act ing side loading conditions for the skid gear s h a l l be inves t iga ted . 

(h) One-skid landing condit ion. In the l e v e l a t t i t u d e , the r o t o r c r a f t s h a l l be 
assumed to contact the ground on one skid only . The v e r t i c a l load s h a l l be the same as that ob­
ta ined on the one side in the condition spec i f i ed in subparagraph ( l ) of th is paragraph. Unbalanced 
moments sha l l be assumed to be r e s i s t e d by angular i n e r t i a f o r c e s . 

( d ) Spec ia l conditions for the skid g e a r . 

(1) A ground react ion load equal to 1.33 times the maximum weight of the r o t o r c r a f t 
act ing up and a f t at an angle of Ii5 degrees to the hor izonta l s h a l l be assumed. The load s h a l l be 
d i s t r i b u t e d symmetrically between the two skids and s h a l l be assumed concentrated at the forward 
end of the s t ra ight port ion of the skid t u b e . This loading condition s h a l l apply only to the 
forward end of skid tube and i t s attachment to the r o t o r c r a f t . 

(2) A v e r t i c a l ground react ion load equal to one-half the v e r t i c a l load of § 6.2u7 
( c ) ( l ) s h a l l be assumed with the r o t o r c r a f t in the l e v e l a t t i t u d e . This load s h a l l be appl ied to 
the skid tube and s h a l l be assumed concentrated at a point midway between the skid tube attachments. 
This loading condition s h a l l apply only to the skid tube and i t s attachment to the r o t o r c r a f t . 

kt By amending § 6.383 ( c ) by adding a new sentence at the end thereof to read as f o l l o w s : 
"In addi t ion to the components provided f o r normal continuous contro l of a i r temperature, a i r f l ow, 
and f u e l f l o w , means independent of such components s h a l l be provided f o r each heater to automat­
i c a l l y shut o f f and hold off the i g n i t i o n and fue l supply to the heater a t a point remote from the 
heater when the heat exchanger temperature or v e n t i l a t i n g a i r temperature exceeds safe l imi t s or 
when e i ther the combustion a i r f low or the v e n t i l a t i n g a i r f low becomes inadequate f o r safe opera­
t ion ." 

5. By amending § 6Jj25 ( e ) to read as f o l l o w s : 

6.hZ6 Fuel system l i n e s and f i t t i n g s . * * * 

( e ) Rotorcraf t with suction l i f t f u e l systems or other f u e l system features conducive to 
vapor formation s h a l l be demonstrated to be f r e e from vapor lock when using f u e l a t a temperature of 
110° F . under c r i t i c a l operating condit ions . 

6, By amending § 6.U1I ( c ) by adding a new sentence at the end thereof to read as f o l l o w s : "I t 
s h a l l not be poss ib l e inadvertent ly to f i l l the o i l tank expansion space when the r o t o r c r a f t i s i n 
the normal ground a t t i t u d e . " 

(Sec . 205 ( a ) 52 S t a t . 9Bh, as amended; h9 U . S . C . 1+2? ( a ) . In terpret or apply sees . 601, 603 , 52 
S t a t . 1007, 1009, as amended; h9 U . S . C . 551, 553) 

By the C i v i l Aeronautics Boards 

/ s / M. C. Mul l igan 

(SEAL) M. C. Mul l igan 
Secretary 

Part 6 l a s t pr in ted December 20, 1956 


